
Why Is the Sky Blue? 

The Blue Sky 

On a clear day, you can see that the color of the sky is blue even though sun light 

does not seem to contain any color. So why is the sky blue if sunlight is colorless? 

Refraction Of Light 

The “colorless” light from the sun is 
actually white light. It is made up of all the 
rainbow colors – red, orange, yellow, green, 
blue, indigo, violet – mixed together. 

Light bends when it passes from one medium 
(e.g. air) into another medium of a different 
density (e.g. water). This bending of light is 
called refraction. 
 

Different colors are refracted by different angles because 

they have different wavelengths. As a result, when white 

light is refracted, it is separated into different colors, 

known as dispersion of light. 

A rainbow is an excellent demonstration of the dispersion 

of light. After or during rainfall, you can see a rainbow if 

the sunlight hits the water droplets in the air at the right 

angle. 

 

 

Another way to see the 

spectrum of colors that 

comprise the white light is 

by placing a glass prism 

under strong sunlight. 

 

 

 

https://www.rookieparenting.com/activities/light/
https://www.rookieparenting.com/refraction-of-light-simple-water-experiment/
http://hyperphysics.phy-astr.gsu.edu/hbase/geoopt/dispersion.html
https://www.rookieparenting.com/make-your-own-rainbow-science-experiment/


Rayleigh Scattering 

In the air, there are many tiny 

air molecules. These 

molecules are very small, so 

small that we can’t normally see 

them with our bare eyes even 

though the air is full of them, 

billions and trillions. 

On a clear day, sunlight passing 

through the atmosphere is 

scattered by air molecules. This 

scattering effect is 

called Rayleigh Scattering. 

Scattering is stronger with shorter wavelengths. Among visible colors, the blue-

violet end of the color spectrum has the shortest wavelengths. So the blue-violet 

colors are scattered more than the red-orange colors. 

Although violet is scattered more than blue because its wavelength is shorter,  our 

eyes are more sensitive to blue than to violet. This is why the sky is blue during the 

day. 

To summarize, the sky is blue because the blue color inside the sunlight is 

scattered more by air molecules and is perceived better by our eyes. 

 

Why are Sunsets Red? 

Meanwhile, the light that is not scattered is able to pass 

through our atmosphere and reach our eyes in a rather non-

interrupted path. The lower frequencies of sunlight (ROY) 

tend to reach our eyes as we sight directly at the sun during 

midday. While sunlight consists of the entire range of 

frequencies of visible light, not all frequencies are equally 

intense. In fact, sunlight tends to be most rich with yellow 

light frequencies. For these reasons, the sun appears yellow 

during midday due to the direct passage of dominant 

amounts of yellow frequencies through our atmosphere and 

to our eyes. 

http://hyperphysics.phy-astr.gsu.edu/hbase/atmos/blusky.html#c2
http://math.ucr.edu/home/baez/physics/General/BlueSky/blue_sky.html
http://math.ucr.edu/home/baez/physics/General/BlueSky/blue_sky.html
http://www.physicsclassroom.com/class/light/Lesson-2/Visible-Light-and-the-Eye-s-Response


The appearance of the sun changes with the time of day. While it may be yellow during 

midday, it is often found to gradually turn color as it approaches sunset. This can be 

explained by light scattering. As the sun approaches the horizon line, sunlight must 

traverse a greater distance through our atmosphere; this is demonstrated in the diagram 

below. 

 
  

As the path that sunlight takes through our atmosphere increases in length, ROYGBIV 

encounters more and more atmospheric particles. This results in the scattering of 

greater and greater amounts of yellow light. During sunset hours, the light passing 

through our atmosphere to our eyes tends to be most concentrated with red and orange 

frequencies of light. For this reason, the sunsets have a reddish-orange hue. The effect 

of a red sunset becomes more pronounced if the atmosphere contains more and more 

particles. The presence of sulfur aerosols (emitted as an industrial pollutant and by 

volcanic activity) in our atmosphere contributes to some magnificent sunsets (and some 

very serious environmental problems). 

 

 


